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5 SUBTERRANEAN FORMATION TREATING FLUID 

CONCENTRATES, TREATING FLUIDS AND METHODS 

Cross-Reference To Related Application 

1 0 This Application is a Divisional of US Application Serial No. 09/879, 634 filed on June 
11, 2001 \ now US Patent No. . 

Background of the Invention 

1, Field of the Invention . 

15 The present invention relates to methods and compositions for treating 

subterranean well formations, and more specifically, to improved subterranean formation 
treating fluid concentrates, treating fluids and methods of using the treating fluids. 

2. Description of the Prior Art 

Producing subterranean formations penetrated by well bores are often treated to 
20 increase the permeabilities or conductivities thereof One such production stimulation 
treatment involves fracturing the formation utilizing a viscous treating fluid. That is, the 
subterranean formation or producing zone therein is hydraulically fractured whereby one 
or more cracks or "fractures" are produced therein. Fracturing may be carried out in 
wells that are completed in subterranean formations for virtually any purpose. The usual 
25 candidates for fracturing or other stimulation procedures are production wells completed 
in oil and/or gas containing formations. However, injection wells used in secondary or 
tertiary recovery operations for the injection of fluids may also be fractured in order to 
facilitate the injection of the fluids. 
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surfactant is included in the treating or fracturing fluid in an amount in the range of from 
about 0 % to about 0.1 % by weight of water therein. 

Yet another component which can be included in the treating fluid or fracturing 
fluid is a clay stabilizer. Examples of clay stabilizers include, but are not limited to, 
5 potassium chloride, sodium chloride, ammonium chloride and tetramethyl ammonium 
chloride and the like. Of these, potassium chloride and tetramethyl ammonium chloride 
are preferred. When used, the clay stabilizer is included in the concentrate in an amount 
in the range of from about 0.5 % to about 10 % by weight of the water therein. 

Still another component that can be included in the treating fluid or fracturing 

10 fluid is a fluid loss control agent such as, for example, silica flour, starches, waxes and 
resins. The fluid loss control agent is included in the treating fluid in an amount in the 
range of from about 0 % to about 1 % by weight of water therein. 

A final component which is usually included in the treating fluid or fracturing 
fluid is a breaker or crosslink delinker for causing the fluid to quickly revert to a thin 

15 fluid. Examples of suitable breakers or delinkers include, but are not limited to, a 
delayed breaker or delinker capable of lowering the pH of the treating fluid to cause the 
polymer crosslink to reverse. Examples of delayed breakers or delinkers which can be 
utilized include, but are not limited to, various lactones, esters, encapsulated acids and 
slowly soluble acid generating compounds, oxidizers which produce acids upon reaction 

20 with water, water reactive metals such as aluminum, lithium and magnesium and the 
like.. Of these, the esters are preferred. Alternatively, any of the conventionally used 
breakers employed with metal ion crosslinkers can be utilized such as, for example, 
sodium chlorite, sodium bromate, sodium persulfate, ammonium persulfate, encapsulated 
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sodium persulfate, potassium persulfate, or ammonium persulfate and the like as well as 
magnesium peroxide. Enzyme breakers that may be employed include alpha and beta 
amylases, amyloglucosidase, invertase, maltase, cellulase and hemicellulase is preferred. 
The breaker or delinker is included in the treating or fracturing fluid in an amount in the 
5 range of from about 0 % to about 1 % by weight of water therein. 

The subterranean formation treatment fluids of the present invention also may 
include substantially any of the conventionally known foaming agents which do not 
adversely react with the fluid constituents such that a gaseous compound such as 
nitrogen, air, carbon dioxide or another gasifying compound can be admixed with the 

10 fluid to form a foam for introduction into the subterranean formation. The gaseous 
compound can be admixed with the fluid in an amount of from 5 % to in excess of 90 % 
to form a foamed treatment fluid for use in stimulating a subterranean formation. When 
foamed, the fluid of the present invention provides the same benefits as are found in the 
use of other foamed treatment fluids. The foamed fluid results in less polymer being 

15 introduced into the formation, can provide improved fluid loss control and can provide a 
gas assist in removing the treatment fluid from the well bore at the conclusion of the 
treatment. 

In order to further illustrate the subterranean formation treating fluid concentrates 
treating fluids and methods of this invention, the following examples are given. 

20 Example 1 

The ability of the depolymerized polymer of the present invention to provide 
static fluid loss control to a treatment fluid introduced into a simulated subterranean 
formation and regained permeability subsequent to the treatment in comparison to 
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